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EXECUTIVE SUMMARY

Ground Water of Vermont (GWV) has conducted an initial site investigation at the Road Res-Q
property located in Essex Junction, Vermont and has concluded the following:

Gasoline appears to have been released to the subsurface at the site. Soils in the
vicinity of the removed gasoline underground storage tanks (USTs) had elevated
photoionization detector (PID) readings and gasoline compounds were detected at
levels above Vermont Ground Water Enforcement Standards (VGES) in ground water
at the site. No potential upgradient sources have been identified.

The lateral extent of dissolved-phase contamination has not been determined.
Contamination appears to be migrating in the direction of ground water flow, which is
to the south-southeast, at a very low gradient of 0.3 percent.

Observations made during the UST closure and the distribution of the dissolved-phase
contamination suggest that the subsurface contamination was principally due to
releases in the vicinity of the former gasoline USTs.

Subsurface contamination at the site does not appear to pose a threat to sensitive
receptors near the site. PID screening of ambient air inside the basement of the Law
Office of Philip A. Kolvoord on 13 August 1996 did not indicate the presence of
VOCs and no buried sewer lines or storm water drainage lines are located
downgradient of the source area.

No drinking-water supplies appear to be at risk from the contamination identified on
site.

On the basis of the results of this investigation, GWV makes the following recommendations:

1.

2.

One additional soil boring / monitoring well should be installed to define the extent of
dissolved-phase contamination downgradient of the source area.

Water samples should then be collected for analysis of BTEX compounds and MTBE
by EPA Method 8020 from all monitoring wells that do not contain free product.

During the next site visit, PID readings should be obtained of ambient air in the
basement of the Law Office building to confirm previous findings and to evaluate the
potential for migration of contaminated soil vapors into the basement.

At this time, GWV does not believe that active remediation of the site is warranted,
but quarterly ground water sampling and analysis for one year will likely be necessary
to monitor water quality trends.
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1.0 INTRODUCTION

This report details the results of an initial site investigation conducted at the Road Res-Q facility
located on the eastern corner of Vermont Routes 117 and 15 in the Village of Essex Junction,
Vermont (Figure 1). This report has been prepared by Ground Water of Vermont (GWV) for
Road Res-Q under the direction of Shawn and Amanda Bushey. The site investigation was
initiated with Vermont Department of Environmental Conservation (VT DEC) approval following
the discovery of subsurface petroleum contamination during the removal of six underground
storage tanks (USTs) on April 29, 30, and May 1, 1996.

1.1 Site Location and Physical Setting

The site is occupied by one single-story building, which consists of a two-bay automotive
service garage and an office. The ground surface, most of which is paved, is relatively flat
with an average elevation of 320 feet above mean sea level. Surface drainage appears to be
controlled by the slope of the pavement and the on-site storm-water system. The presumed
direction of ground-water flow in the area is toward the south, in the general direction of the
Winooski River. The nearest surface-water body is an unnamed tributary to the Winooski
River that is located about 1,500 feet south of the site. The Winooski River is located about
2,200 feet south of the site.

Drinking water for the site and other surrounding buildings is supplied by a public water
system, which is managed by the Lake Champlain Water District. The site and all buildings
in the vicinity are served by a municipal waste-water system. Numerous underground
utilities are located on the site and adjacent properties. Storm-water drains and drainage
lines are located on the northern portion of the property along Vermont Route 15 and a main
water line is located along Vermont Route 117, which forms the southern boundary of the
property. Several other buried utility lines for electricity, natural gas, and water are located
behind the Road Res-Q building to the southeast.

Native surficial materials in the vicinity of the site are mapped as pebbly marine sand
deposits (Stewart and MacClintock, 1970). Bedrock in the area is mapped as the
Sweetsburg Formation, which is composed of the Skeels Corners slate and Mill River
conglomerate consisting of black slate, dolomite, sandstone, limestone and calcareous shale
of middle Cambrian age. The site is situated between the Hinesburg thrust fault and a
smaller unnamed thrust fault, which are both within a quarter mile of the site (Doll, 1961).

1.2 Site History

The site is currently owned by Shawn Bushey. Mr. Bushey leased the property from Mobil
Oil Corporation between 1978 and 1985, before purchasing the property from Mobil in

_ 1985, Between 1970 and 1978 the property was leased from Mobil by Shawn’s father, Mr.
Delore Bushey. According to Shawn Bushey, the site has a long history of petroleum
operations under Mobil’s ownership dating back to at least the late 1930s.

Six petroleum USTs (two 4,000-gallon gﬁsoline, two 3,000-gallon gasoline, one 550—ga%10n
heating-oil, and one 550-gallon waste-oil) owned by Road Res-Q were removed on April 29,
30, and May 1, 1996 by Pollution Solutions of Vermont (PSOV) of Williston, Vermont. An
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UST closure assessment was performed by Twin State Environmental Corporation (TSEC)
on the days of removal. TSEC submitted an UST closure report, dated 3 May 1996, to Mr.
Bushey and the VT DEC.

Both of the 3,000-gallon gasoline USTs and one of the 4,000-gallon gasoline USTs were
found to be in good condition upon removal, with no evidence of rust, pitting, or holes. The
550-gallon waste-oil and heating-oil USTs were also found to be in relatively good
condition, with no evidence of rust, pitting, or holes. However, one of the 4,000-gallon
gasoline USTs was found to have a hole, approximately one-half inch in diameter, in the
bottom of the tank directly beneath the fill pipe. The TSEC closure report does not include
a discussion about the condition of the UST piping for any of the tanks nor does it mention
the two pump islands that were removed from the site.

Based on the TSEC closure report, the excavation for the USTs measured approximately 50
feet long by 18 feet wide and 12 feet deep. Soils encountered within the excavation were
reportedly unsaturated fill material down to a maximum depth of 12 feet. During removal of
the USTs, soil samples from the excavation were screened for the possible presence of
volatile organic compounds (VOCs) using a photoionization detector (PID). According to
the TSEC closure report, PID readings of soil samples collected from the UST excavation
ranged from less than 0.1 to 727 parts per million (ppm). PID readings of soil samples
collected from the northern and southern ends of the excavation were less than 0.1 ppm.

The highest PID readings were measured on soil samples collected at the bottom of the
excavation at a depth of 12 feet.

Following the removal of the 550-gallon waste-oil UST, TSEC collected one soil sample for
laboratory analysis, which included VOCs by EPA Method 8240 and polynuclear aromatic
hydrocarbons (PAHs) by EPA Method 8100. No VOCs were identified in this soil sample;
however, several PAH compounds were detected including: benzo(a)pyrene at 52.4 ppb,
fluoranthene at 156 ppb, phenanthrene at 65.2 ppb, and pyrene at 147 ppb. It should be
noted that the VT DEC typically requires total petroleum hydrocarbon (TPH) analysis using
a modified EPA Method 8100 for soil from a waste-oil UST, not PAH analysis by EPA
Method 8100. It is not unusual to find low concentrations of PAH compounds, such as
those detected in the on-site soil sample, in soil samples collected at petroleum release sites
since petroleum products are a complex mixture of numerous hydrocarbon compounds.

GWYV initiated an initial site investigation after receiving approval on 19 July 1996 from Ms.
Amanda Call Bushey of Road Res-Q and Matthew Moran of the VT DEC.

1.3 Objectives and Scope of Work

The objectives of this initial site investigation were to:

o Evaluate the degree and extent of petroleum contamination in soil and ground-water;
e Qualitatively assess the risks to the environment and public health via relevant
sensitive receptors and potential contaminant migration pathways; and
- o Identify potentially appropriate monitoring and/or remedial actions based on the site
conditions.
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To accomplish these purposes, GWV has:
¢ Reviewed existing historical site data.

o Supervised the installation of four soil borings / monitoring wells, and determined the
local ground-water flow direction, gradient and approximate velocity.

o Screened subsurface soils from the soil borings for the possible presence of volatile
organic compounds (VOCs) using a photoionization detector (PID).

e Collected and submitted ground-water samples from the on-site monitoring wells for
laboratory analysis of VOCs.

o Identified sensitive receptors in the area, and assessed the risk posed by the
contamination to these potential receptors.
Evaluated the need for treatment and/or a long-term monitoring plan for the site.
Prepared this summary report, which details the work performed, qualitatively assesses
risks, provides conclusions and offers recommendations for further action.

2.0 INVESTIGATIVE PROCEDURES AND RESULTS

2.1 Soil Boring / Monitoring Well Instaliation

On 6 August 1996, GWV supervised the completion of four soil borings and monitoring wells
(MW-1 through MW-4). MW-1 was placed within the excavated area of the former waste-oil
UST. MW-2 was placed within the excavated area of the former 3,000-gallon USTs. MW-3
was located approximately S feet southwest of the former UST location in the presumed
downgradient direction. MW-4 was located approximately 30 feet west of the excavated area
near one of the pump islands. Well locations are shown on Figure 2 in Appendix A. The soil
borings and monitoring wells were installed using a vibratory drilling technique by Adams
Engineering of Underhill, Vermont.

The soils encountered in each boring generally consisted of about 10 feet of fill material
overlying saturated coarse sands. Black stained soil, characteristic of weathered gasoline, was
present in each boring generally between 10 to 15 feet below ground surface (bgs). Each
boring was completed to a depth of about 18 feet bgs. Ground water was encountered in
each boring between 10 and 15 feet bgs. Soil samples were collected continuously from each
boring using a five-foot-long core tube. Recovery was very good, generally between 80 and
100 percent. The core-tube samples were screened for the possible presence of VOCs with a
photo-ionization detector (PID) and logged for lithology by a GWV field geologist. Al
downhole drilling and sampling equipment was decontaminated during use as appropriate.

Two-inch-diameter PVC monitoring wells with 10 feet of 0.010-inch slots were installed to
approximately 17 feet bgs at each of the boring locations. The tops of the screen sections
“were set about three feet above the ground-water surface in order to accommodate seasonal
ground-water level fluctuations and to allow for the measurement of possible free-phase
petroleum product. Sections of solid PVC were added to bring the tops of the well casings to
approximately 0.5 feet bgs. Clean silica #1 filter sand was placed in the borehole annulus
around each well to nominally one foot above the slotted interval. A bentonite pellet seal, at
least one-foot thick, was set above the sand pack and the remainder of the annular space was
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backfilled with native material. Each completed monitoring well was protected by a flush-
mounted steel roadbox cemented into place. Each well casing was topped with a water-tight
compression cap. Monitoring-well construction details are included on the soil-boring and
well-construction logs in Appendix B.

All of the monitoring wells were developed by peristaltic pump following installation on 6
August 1996. Each monitoring well produced moderate amounts of water and cleaned up

relatively quickly. Development water was discharged directly to the ground surface in the
vicinity of each well.

2.2 Soil-Screening Results

PID readings on soil samples collected from the four soil borings ranged between 2.2 and 409
parts per million (ppm), with the highest PID readings encountered at the water table in each
boring. PID readings within the unsaturated zone ranged from 0.1 to 409 ppm. Strong
petroleum odors and visible evidence of petroleum staining were noted at each location during
soil boring activities. PID screening results are included on the boring logs in Appendix B.

The GWYV field geologist screened soil samples from each soil boring for the possible
presence of volatile organic compounds (VOCs), using a Thermo Environmental Model 580B
portable photoionization detector (PID). The PID was calibrated with an isobutylene
standard gas to a benzene reference.

2.3 Determination of Ground-Water Flow Direction and Gradient

Ground water in the unconfined surficial aquifer directly beneath the site appears to be
flowing in a south-southeasterly direction, as originally presumed. The average gradient of
the local ground-water table on 30 August 1996 was about 0.3 percent. Average flow
velocities in the ground water moving through the coarse sand deposits are estimated to be in
the range of 0.5 to 26 feet per day (f/day). Water-level measurements and elevation
calculations for 30 August 1996 are presented in Table 1. The ground-water contour map in
Figure 3 was prepared using this data.

Fluid levels were measured in the three monitoring wells on 30 August 1996. The depth to
water varied from 10.05 feet (MW-3) to 11.18 feet (MW-1) below top-of-casing. No free-
phase gasoline was observed in any of the on-site monitoring wells. Static water-table
elevations were computed for each monitoring well by subtracting the measured depth-to-
water readings from the surveyed top-of-casing elevations, which are relative to an arbitrary
site datum of 100.00 feet.

The shallow aquifer at the site consists predominantly of coarse sands, which typically exhibit
effective porosities of about 0.2 to 0.4 and hydraulic conductivities of about 0.3 to 17 ﬂfday
(Domenico and Schwartz, 1990). Assuming Darcian flow, these estimated ranges of porosity
and conductivity combine with the calculated ground-water gradient of 0.3 percent to yield an
estimated range of ground-water flow velocities in the surficial aquifer of between 0.5 and 26
ft/day.
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2.4 Ground-Water Sampling and Analysis

Review of the ground-water analytical results indicates that residual ground-water
contamination at the site extends an unknown distance to the south. The highest dissolved-
phase concentrations were detected in MW-2, located within the excavated area of the former
3,000-gallon gasoline USTs. The Vermont Groundwater Enforcement Standards (VGESs)'
for all of the BTEX (benzene, toluene, ethylbenzene, and xylenes) compounds and the
Vermont Health Advisory (VHA) for methyl-tertiary butyl ether (MTBE) were exceeded in
the sample collected from MW-2. The VGESs for benzene, ethylbenzene, and xylenes were
exceeded at MW-3. The VGESs were also exceeded for ethylbenzene and xylenes at MW-4
and for xylenes at MW-1. Ground-water analytical results are summarized in Table 2. A
contaminant distribution map of total BTEX and MTBE is presented as Figure 4. Laboratory
report forms are included in Appendix C.

The sample from MW-1 (located in the former waste-oil UST pit) was also analyzed for the
possible presence of polynuclear aromatic hydrocarbons (PAHs), which identified the
presence of 1-methyinaphthalene, 2-methyinaphthalene, and naphthalene at 39.9, 91.7, and
277 ppb, respectively. There are no State or Federal standards for 1-methyinaphthalene, and
2-methylnaphthalene, although there is a VHA of 20 ppb for naphthalene. The presence of
1-methylnaphthalene, 2-methylnaphthalene, and naphthalene in the sample from MW-1 are
more closely associated with gasoline than waste oil. The relative concentration ratios of the
PAHs detected in the sample from MW-1 are also more indicative of a gasoline release than a
waste oil release: naphthalene at the highest concentration, followed by 2-methylnaphthalene,
and then 1-methylnaphthalene (Thomas and Delfino, 1991). The PAH analytical results are
summarized in Table 2; laboratory report forms are included in Appendix C.

Ground-water samples were collected from the on-site monitoring wells on 13 August 1996,
Each monitoring well was purged and then sampled using the dedicated bailer and dropline
left hanging inside the well casing following development. Purge water was discharged
directly to the ground in the vicinity of each well. Trip blank and duplicate samples were
collected for quality assurance/quality control (QA/QC) purposes. All field procedures were
conducted in accordance with GWV standard protocols.

The ground-water samples were submitted to Endyne, Inc. of Williston, Vermont where they
were analyzed for the possible presence of benzene, toluene, ethylbenzene, xylenes (BTEX)
and methyl-tertiary butyl ether (MTBE) by EPA Method 8020. One sample (MW-1) was also
analyzed for the possible presence of polynuclear aromatic hydrocarbons (PAHs) by EPA
Method 8100. Analytical results from the QA/QC samples indicate that adequate QA/QC was
maintained during sample collection and analysis. None of the BTEX compounds or MTBE
were detected in the trip blank and the analytical results for the blind field duplicate sample fell
within about two to eight percent of the original sample results.

1The Vermont DEC has established Groundwater Enforcement Standards (VGESSs) for four petroleum related
VOCs, as follows: benzene - 5 ppb; toluene - 2,420 ppb; ethylbenzene - 680 ppb; and xylenes - 400 ppb. The
Vermont Health Advisory (VHA) for MTBE, a gasoline additive, has been established as 40 ppb. The VHA for
naphthalene, a constituent of gasoline, has been established as 20 ppb.
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3.0 SENSITIVE RECEPTOR SURVEY AND RISK ASSESSMENT
3.1 Sensitive Receptor Survey

GWYV conducted a survey to identify sensitive receptors in the vicinity of the site that could
potentially be impacted by vapor or dissolved-phase gasoline contamination. The following
sensitive receptors were identified in the vicinity of the site:

e The basement of the adjacent off-site building, located approximately 30 feet north of
the former USTs, which is occupied by the Law Office of Philip A. Kolvoord.

¢ The on-site sewer and storm water drainage systems located adjacent to the former
USTs.

» Direct contact with contaminated soils and ground water.

The on-site building does not have a basement, as it is constructed on an at-grade concrete
slab.

3.2 Risk Assessment

GWYV assessed the risks that the subsurface contamination poses to the receptors identified
above. In general, human exposure to petroleum related contamination is possible through
inhalation, ingestion, or direct contact while impacts to environmental receptors are due either
to a direct release or contaminant migration through one receptor to another or along a
preferential pathway.

The findings of our risk assessment indicate that the subsurface contamination at the site does
not appear to pose a significant threat to any nearby sensitive receptors. Indoor air quality in
the basement of the adjacent off-site building does not appear to have been impacted, and the
threat of direct human contact with contaminated ground water or soils at the site is low due
the depths of the contaminated media and planned presence of asphalt pavement over the
contaminated area. Exposure to contaminated soils would be possible; however, if excavation
or other subsurface work is conducted in the immediate vicinity of the site. The accumulation
of vapor-phase contamination in the on-site storm water drainage and sewer systems is .
considered unlikely due to the fact that these systems are not located in areas of shallow soil
contamination. The seepage of contaminated ground water into these systems is considered
unlikely due to the shallow depth of these systems relative to the ground water elevation.
Drinking water for the site and surrounding businesses and homes is supplied by a public
water system, whose primary source of water is Lake Champlain.

3.2.1 Indoer Air Quality

Residual contamination at the site could pose a threat to human health via inh_alation of
contaminated vapors in the basement of an adjacent building, currently occupied by the
Law Office of Philip A. Kolvoord. Subsurface structures such as basements, crawl spaces
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and sewer lines often act as preferential pathways for vapor migration due to the presence
of relatively lower pressure in the structure than that found in the surrounding soils.

The risk of human exposure via inhalation of contaminated air in the basement of the Law
Office building does not appear to be significant at this time, however. The Law Office
building is upgradient from the site, and no buried utilities run through the contaminated
area between the two buildings. During a site visit on 13 August 1996, no odors were
identified in the basement of the adjacent building, and PID readings of ambient air in the
basement showed no detectable levels of VOCs. This information suggests that the law
office basement is not at significant risk of impact from contamination at the site.

3.2.2 Direct Soil / Ground-Water Contact

The risk of human exposure through direct contact with contaminated soils is considered
to be low at the site, considering that the former location of the USTs will be covered by
pavement and a majority of the petroleum contaminated soils are located at a depth
greater than 3 feet bgs. However, direct contact with potentially contaminated soil is
possible, if any subsurface exploratory or construction work is conducted in the vicinity of
the site. The risk of human exposure through direct contact with contaminated ground
water is considered to be very low at the site, considering that the depth to ground water
is greater than 10 feet bgs.

3.2.3 Surface-Water Quality

The nearest surface water body is an unnamed tributary to the Winooski River that is
located approximately 1,500 feet south of the Road Res-Q property. Current information -
suggests that it is unlikely that contamination from the site has migrated to this surface
water body.

3.2.4 Drinking Water Supplies

Although the shallow surficial aquifer adjacent to and downgradient of the former USTs
has been impacted by petroleum contamination, current information suggests that no
drinking water supplies are at risk. Drinking water for the site and other surrounding
buildings is supplied by a public water system, which is managed by the Lake Champlain
Water District.

3.2.5 Confined Spaces and Underground Utilities

The accumulation of gasoline vapors in confined spaces or underground utilities such as
basements, crawl spaces and sewer lines, could be an explosion hazard, if a significant
amount of vapors were to accumulate and an ignition source was also present. The
accumulation of vapor-phase contamination in the on-site storm-water drainage and sewer
systems does not appear to be a concern at the site, considering that no buried storm-
water drainage or sewer lines are located within the shallow contaminated soil. Seepgge
of contaminated ground water into buried storm-water drain or sewer lines is also uniikely
due to the shallow depth of these systems relative to the ground-water elevation.
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40 CONCLUSIONS

Based on the results of the site investigation described above, GWV concludes the following:

1.

Gasoline appears to have been released to the subsurface at the site. Soils in the
vicinity of the removed gasoline underground storage tanks (USTs) had elevated
photoionization detector (PID) readings, and gasoline compounds were detected at
levels above Vermont Ground Water Enforcement Standards (VGES) in ground water
at the site. No potential upgradient sources have been identified.

Observations made during the UST closure and the distribution of dissolved-phase
contarnination suggest that the subsurface contamination is principally due to gasoline
releases in the vicinity of the former gasoline USTs.

The lateral extent of dissolved-phase contamination has not been determined, but the
contamination appears to be migrating to the south-southeast in the direction of
ground water flow.

The PAH compounds detected in the ground-water sample from MW-1 appear to be
related to gasoline released in the area, not from the removed waste-oil UST.

Subsurface contamination at the site does not appear to pose a threat to indoor air
quality in the adjacent building occupied by the Law Office of Philip A. Kolvoord.
PID screening of ambient air inside this basement on 13 August 1996 did not indicate
the presence of VOCs, this building appears to be upgradient from the site, and no
buried utilities run directly from this building through areas of identified
contamination.

Subsurface contamination at the site does not currently appear to present a significant
risk of gasoline vapor accumulation in sewer lines or the storm-water drainage system.

No drinking-water supplies appear to be at risk from the contamination identified on
site.

Surficial materials at the site consist of approximately 10 feet of fill material overlying
saturated deposits of coarse sand. On 30 August 1996, the water table was found to
be about 10 feet below ground surface, and exhibited a south-southeasterly trending
gradient of about 0.3 percent. The representative range of ground-water flow
velocities are expected to be between 0.5 and 26 feet per day.
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50 RECOMMENDATIONS

On the basis of the results of this investigation and the conclusions stated above, Ground Water of
Vermont recommends the following:

1. One additional soil boring/monitoring well should be installed at the site downgradient
of the former USTs to evaluate the extent of dissolved-phase contamination.

2. The proposed and existing monitoring wells should be sampled and analyzed for
BTEX compounds and MTBE by EPA Method 8020.

3. During the next visit, PID readings should be obtained of ambient air in the basement
of the Law Office building to confirm the previous findings and to further evaluate the
potential for migration of contaminated soil vapors into the basement.

At this time, available information does not indicate that active site remediation is warranted;
however, additional work is necessary to evaluate the downgradient extent of ground-water
contamination. Current information suggests that the appropriate course of action for the site,
will consist of quarterly monitoring of ground water for one year in order to evaluate contaminant
trends and seasonal fluctuations of ground-water quality.
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TABLE 1
Ground Water Elevation Calculations
Road Res-Q

Essex Junction, Vermont

Monitoring Date: 30 August 1996

Top of Corrected
Casing Depth to | Depthto Product Depth to |{Water Table
&II I.D.{ Elevation | Product Water Thickness water Elevation
MW-1 100.00 - 11.18 — - 88.82 |
- MW.2 98.95 - 10.18 - - 88.77
___M_W-G 98.80 - 10.05 - - 88.75
MW-4 99.23 - 10.42 - - 88.81

All values reported in feet relative to an arbitrary 100' datum.

96058T01.XLS




Table 2

Summary of Analytical Results
Road Res-Q

Essex Junction, Vermont

All samples collected on 13 August 1996 by GWV personnel.

All resuits reported as parts per billion (ppb).

ND - compound not detected above corresponding detection fimit.
NA - sample not analyzed. :
TBQ - compound detected at trace level below quantitation limit.
VGES - Vermont Ground Water Enforcement Standard.

Ground Water of Vermont

Benzene | Toluene beEr:::Le Xylenes ;_c;:sa)l( MTBE na1;;:1r:‘:|ta|:z:le n:};:;::g:‘e naphthalene
MW-01 ND <20 338 465 2,780 3,583 | ND<20 39.9 91.7 277
MW-01dup | ND<20 310 434 2,590 3,334 | ND <20 40.4 89.7 251
MW-02 490 7,470 2,270 14,500 24,730 367 NA NA NA
MW-03 66 2,390 1,940 12,400 16,796 | ND < 50 NA NA NA
MW-04 ND < 50 116 896 3,850 4,862 | ND <50 NA NA NA
tnp blank ND <1 ND <1 ND <1 ND <1 ND <1 ND < 1 NA NA NA

96058T02.XLS



APPENDIX B

Soil Boring and Well Construction Logs
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APPENDIX C

Laboratory Report Forms




gl = E E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(8021 879-4333

REPORT OF LABORATORY ANALYSIS

. . .
T rEmt e -

CLIENT: GroundWater of Vermont PROJECT CODE: GWVT1730
PROJECT NAME: Road Res-Q REF.#: 92,410 - 92,415
REPORT DATE: August 20, 1996

DATE SAMPLED: August 13, 1996

Enclosed please find the results of the analj;ses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated sample preservation with HCI.

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless otherwise noted.

Reviewed by, 7 /
é /

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




_— E L EE N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont PROJECT CODE: GWVT1730
PROJECT NAME: Road Res-Q REF.#: 92,410

REPORT DATE: August 20, 1996 STATION: Duplicate

DATE SAMPLED: August 13, 1996 TIME SAMPLED: Not Indicated
DATE RECEIVED: August 13, 1996 SAMPLER: B. Starer

DATE ANALYZED: August 20, 1996

Parameter Detection Limit (ug/L)} Concentration {ug/L.)
Benzene 20 ND2
Chlorobenzene 20 ND
1,2-Dichlorobenzene 20 ND
1,3-Dichlorobenzene 20 ND
1,4-Dichlorobenzene 20 ND
Ethylbenzene 20 434.
Toluene 20 310.
Xylenes 20 2,590.
MTBE 20 ND

Bromobenzene Surrogate Recovery: 95%
NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 Detection limit raised due to high levels of contaminants. Sample run at a 5% dilution.

2 None detected




—ENDYNE, inc

LABORATORY REPORT

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont
PROJECT NAME: Road Res-Q
REPORT DATE: August 20, 1996
DATE SAMPLED: August 13, 1996

DATE RECEIVED: Augu

st 13, 1996

DATE ANALYZED: August 20, 1996

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene |
Xylenes

MTBE

Bromobenzene Surrogate Recovery: 97%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

Detection Limit (ug/[.}!

20
20
20
20
20
20
20
20
20

PROJECT CODE: GWVT1730
REF.#: 92,411

STATION: MW-1

TIME SAMPLED: 10:00
SAMPLER: B. Starer

Concentration (ug/l.)

CEEEE

465.
338,
2,780.

1 Detection limit raised due to high levels of contaminants. Sample run at a 5% dilution.

2 None detected




g)' = E E N D YN E; INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333
FAXB879-7103

LABORATORY REPORT

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont ' PROJECT CODE: GWVT1730
PROJECT NAME: Road Res-Q REF.#: 92,412

REPORT DATE: August 20, 1996 STATION: MW-2

DATE SAMPLED: August 13, 1996 TIME SAMPLED: 11:00
DATE RECEIVED: August 13, 1996 SAMPLER: B. Starer

DATE ANALYZED: August 20, 1996

Parameter Detection Limit (ug/L.)! Concentration {ug/L)
Benzene 50 490.
Chlorobenzene 50 ND2
1,2-Dichlorobenzene 50 ND
1,3-Dichlorobenzene 50 ND
1,4-Dichlorobenzene 50 ND
Ethylbenzene 50 2,270.
Toluene 50 7,470,
Xylenes 50 14,500.
MTBE 50 367.

Bromobenzene Surrogate Recovery: 96%
NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 Detection limit raised due to high levels of contaminants. Sample run at a 2% dilution.

2 None detected



A7) =ENDYNE, e

Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
{802) 879-4333
FAX879-7103

LABORATORY REPORT

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont
PROJECT NAME: Road Res-Q
REPORT DATE: August 20, 1996
DATE SAMPLED: August 13, 1996
DATE RECEIVED: August 13, 1996
DATE ANALYZED: August 20, 1996

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Kylenes

MTBE

Detection Limit (ug/l)*

50
50
50
50
50
50
50
50
50

PROJECT CODE: GWVT1730
REF.#: 92,413

STATION: MW-3

TIME SAMPLED: 10:40
SAMPLER: B. Starer

Concentration (ug/1.)

66.0
ND?
ND
ND
ND
1,940.
2,390.
12,400.
ND

Bromobenzene Surrogate Recovery: 100%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at a 2% dilution.

2 None detected




—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont
PROJECT NAME: Road Res-Q
REPORT DATE: August 20, 1996
DATE SAMPLED: August 13, 1996
DATE RECEIVED: August 13, 1996
DATE ANALYZED: August 20, 1996

Parameter

Benzene
Chiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/[.)!

50
50
50
50
50
50
50
50
50

PROJECT CODE: GWVT1730
REF.#: 92,414

STATION: MW-4

TIME SAMPLED: 10:20
SAMPLER: B. Starer

Concentration (ug/L.)

ND2
ND
ND
ND
ND
896.
116.
3,850,
ND

Bromobenzene Surrogate Recovery: 106%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at a 2% dilution.

2 None detected



—ENDYNE, inc

LABORATORY REPORT

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 875-4333
FAXB79-7103

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont
PROJECT NAME: Road Res-Q
REPORT DATE: August 20, 1996
DATE SAMPLED: August 13, 1996
DATE RECEIVED: August 13, 1996
DATE ANALYZED: August 20, 1996

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Bromobenzene Surrogate Recovery: 98%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected

Detection Limit (ug/l)

T R T N O T T o B e R N

PROJECT CODE: GWVT1730
REF.#: 92,415

STATION: Trip Blank

TIME SAMPLED: 8:00
SAMPLER: B. Starer

Concentration (ug/L)

ND!
ND
ND
ND
ND
ND
ND
ND
ND
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" 32 James Biowr Drive -

" Willision, vermumn§‘495 M 3

19971

(802) 8794333 30 . Ll_) _
Project Name: B Reporting Address: Billing Address:
Site Lccat.wn. _ _ RIS :
Endyne Project Number Company: __ Sampler Name:
Gm b_) r ] '730 “‘Contact Name/Phone #: Phone #:

. Relinquished by: Signature

Received by: Signature DatefTime
Relinquished by: Signature. - Received by: Signature Date/Time
New York State Project: Yes No Requested Analyses
1 pH " 6 | TKN 1n Total Solids 16 Metals (Specify} 21 EPA 624 " 26 | EPA 8270 BN or Acid
2 Chloride 7 Total P o1z | Tss 17 | Coliforn (Specify) 22 | EPA625BMNorA 27 | EPAS8010/3020
3 Ammania N 8 Toal Diss. P 13 | TDS 18 | cop 23 EPA 418.1 i 28 | EPAS030 Pest/PCB
4 Nitrite N 9 BOD, 14 | Turbidity 19 | BIEX 24 EPA 608 PesUPCB
| s Niteate N 10 | Alkalinity 15 | Conductivity 20 | EPA601/662 25 EPA 8240
29 TCLP (Specify: volatiles, semi-volatiles, meuls, pericides, hebicides)
30 Other (Specify): .
I | | | 1 | { | 1 [ |
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e :E N D YN E’ INC. Laboratory Services

32 James Brown Drive

REPORT OF LABORATORY ANALYSIS

CLIENT: GroundWater of Yermont PROJECT CODE: GWVT1731
PROJECT NAME: Road Res-Q REF. #: 92,416 - 92,417
DATE REPORTED: August 27, 1996

DATE SAMPLED: August 13, 1996

Enclosed please find the results of the andlyses performed for the samples referenced on
the attached chain of custody record.

Chain of custody indicated proper sample preservation.

All samples were prepared and analyzed by requirements outlined in the referenced methods
and within the specified holding times.

All instrumentation was calibrated with the appropriate frequency and verified by the
requirements outlined in the referenced methods.

Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards were
determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate data was determined to be within Laboratory QA/QC guidelines
unless otherwise noted. '

Reviewed by, % /

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




g e — E N D YN E INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

LABORATORY REPORT FAX 879-7103
EPA METHOD 610 BY GC/MS

CLIENT: GroundWater of Vermont PROJECT CODE:GWVT1731
PROJECT NAME: Road Res-Q ANALYSIS DATE: Augsut 22, 1996
REPORT DATE: August 27, 1996 STATION: MW-1
DATE SAMPLED: August 13, 1996 REF. #: 92,417
DATE RECEIVED: August 13, 1996 TIME SAMPLED: 10:00 a.m.
DATE EXTRACTED: August 20, 1996 SAMPLER: B. Starer

Quantitation Concentration
Parameter Limit (ug/T.) {(ug/L)
Acenaphthene 2 ND!
Acenaphthylene 2 ND
Anthracene 2 ND
Benzo(a)anthracene 2 ND
Benzo(b,k)fluoranthene 2 ND
Benzo(a)pyrene 2 ND
Benzo(ghi)perylene 2 ND
Chrysene 2 ND
Dibenzo(a,h)anthracene 2 ND
Fluoranthene 2 ND
Fluorene 2 ND
Indeno(1,2,3-cd)pyrene 2 ND
1-Methylnaphthalene 2 39.9
2-Methyilnaphthalene 2 91.7
Naphthalene 2 277.
Phenanthrene 2 ND
Pyrene 2 ND

NUMBER OF UNIDENTIFIED PEAKS: >10
Analytical Surrogate Recovery:

Nitrobenzene-d 5: 99%
2-Fluorobiphenyl: 109%
Terphenyl-d 14: 133%

NOTES:
1 None detected




g)LL ' EEND YNE, INC LLaboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT
EPA METHOD 610 BY GC/MS

CLIENT: GroundWater of Vermont - PROJECT CODE:GWVT1731
PROJECT NAME: Road Res-Q ANALYSIS DATE: August 22, 1996
REPORT DATE: August 27, 1996 STATION: Duplicate
DATE SAMPLED: August 13, 1996 REF. #: 92,416
DATE RECEIVED: August 13, 1996 TIME SAMPLED: Not Indicated
DATE EXTRACTED: August 20, 1996 SAMPLER: B. Starer

Quantitation Concentration
Parameter - Limit (ug/L) (ug/L)
Acenaphthene 2 ND'
Acenaphthylene 2 ND
Anthracene 2 ND
Benzo(a)anthracene 2 ND
Benzo(b,k)fluoranthene 2 ND
Benzo(a)pyrene 2 ND
Benzo(ghi)perylene 2 ND
Chrysene 2 ND
Dibenzo(a,h)anthracene 2 ND
Fluoranthene 2 ND
Fluorene 2 ND
Indeno(1,2,3-cd)pyrene 2 ND
I-Methylnaphthalene 2 40.4
2-Methylnaphthalene 2 89.7
Naphthalene 2 251.
Phenanthrene 2 ND
Pyrene 2 ND

NUMBER OF UNIDENTIFIED PEAKS: >10
Analytical Surrogate Recovery:

Nitrobenzene-d 5: 85%
2-Fluorobiphenyl: 9%
Terphenyl-d 14: 117%

NOTES:
1 None detected
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32 James Brown Drive
Willsion, Vermont 95495

* CHAIN-OF-CUSTODY RECQRD

19971

_ #502) 979-4333 . )
r_PTOJ'CCI Name: Reporting Address: Billing Address:
Site Location: : '
Endyne Project Number: Company: Sampler Name:
G!( OVTIYRY Contact Name/Phone #; Phone #:

P e

Relinquished by: Signature

Regeived by: Signature - Date/Tirme
Relinquished by: Signature, Received by: Signature DatefTime
New York State Project: Yes_ No___ Requested Analyses

! pH <|'| § TRN 1- 'r:J Solids — 16 | Motls (Specily) 21 EPA 624 26 | EPA 8270 B/N ac Acid

2 Chiodde 7 Total P 12 | Ts8 - " 17 | Colifoun (Spesify) 22 | EPAG2SBNorA 27 | ERA 20108020

3 Ammonia N 8 Total Diss, P 13 | DS 18 | ¢oD - 23 | EPA4l8] 28 | EpA 5080 Pes/PCH

s Nitrite N 9 BOD, 14 | Tubidity H 19 | BTEX 24 | EPA 608 PesubCB

5 Nitzate N 10 | Allinity 13 | Conduetivity 20 | EPA60L602 25 | EPASM0

il ‘TCLP (Specify: volaliles, sewni-volaiiles, metals, pesticides, hebicides)

30 Oher {Specify):




